The Ig1/2 domain of MuSK binds to muscle surface and is involved in acetylcholine receptor clustering.
The neuromuscular junction, the synapse between motor neurons and muscle cells, serves as an excellent model for studying synapse formation. Agrin is believed to be released by motor neurons to induce postsynaptic differentiation at the neuromuscular junction. MuSK, a receptor tyrosine kinase, appears to be a key component of the agrin receptor complex. However, how agrin activates MuSK remains unclear. To address this question, we characterized the binding of the MuSK extracellular region to the muscle cell surface. The MuSK ectodomain was found to bind to muscle cells in a manner dependent on stimulation with neural agrin. Moreover, the binding was myotube specific and appeared to be mediated by two regions in the MuSK: one region containing the first and second immunoglobin domains and the other containing the cysteine-rich domain. Importantly, recombinant proteins containing the binding activity can block full-length MuSK binding to muscle cells and agrin-induced AChR clustering. These results suggest that the Ig1/2 domain of MuSK is involved in AChR clustering by binding to the muscle surface.